The Hamilton Jacobi theory is used to obtain the fractional Hamilton-Jacobi function for fractional damped systems. The technique of separation of variables is applied here to solve the Hamilton Jacobi partial differential equation for fractional damped systems. The fractional Hamilton-Jacobi function is used to construct the wave function and then to quantize these systems using fractional WKB approximation. The solution of the illustrative example is found to be in exact agreement with the usual classical mechanics for regular Lagrangian when fractional derivatives are replaced with the integer order derivatives and 0  → .
Introduction
The Hamilton Jacobi theory provides a bridge between classical and quantum mechanics; it implies that quantum mechanics should reduce to classical mechanics in the limit ћ→0. The principal interest in this theory is based on the hope that it might provide some guidance concerning the form of a Schrödinger type quantum theory for constrained fields. The fact that (Arnold, 1989; Goldstein, 1980; Lanczos, 1986) solving the Hamilton Jacobi equation gives a generating function for the family of canonical transformation of the dynamics is the theoretical basis for the powerful technique of exact integration of Hamilton's equations that are often employed with the technique of separation of variables.
Hamilton-Jacobi Formulation and Fractional WKB Approximation
The Lagrangian formulation for time independent damped systems depending on the fractional derivatives is given by ( , , ) ( , , )
(1) q e  : time independent damping factor.
The formulation of fractional Euler Lagrange equation is obtained as
Remembering that:
The left Riemann-Liouville fractional derivative is defined as
which is denoted as the LRLFD, and the right Riemann-Liouville fractional derivative is defined as
which is denoted as the RRLFD, If  is an integer, these derivatives are defined as follows:
1, 2,...
 =
And the fractional Hamiltonian of damped systems is given by ( , , ) ( , , )
The conjugate momenta can be written as
Following to the canonical method (Rabei et al., 1992 ) the Hamilton Jacobi partial differential equation reads as
Where S is the Hamilton Jacobi function and takes this form 
The solution of the above Hamilton Jacobi partial differential equation can be constructed as
Where 1 E and 2 E are the constants of integration and A is some other constant. Thus, the equations of motion can be obtained using the canonical transformations as follows
Where 1  and 2  are constants and can be determined from the initial conditions
The semiclassical expansion (WKB approximation) of Hamilton Jacobi function of constrained systems has been investigated by (Rabei et al., 2002) . Following this reference the wave function can be constructed as 
In the semiclassical limits ћ→0.
Thus, the wave function for damped systems in the fractional form can be written as It is important to notice that if  and  are equal unity, the results are found to be inexact agreement with the results that obtained by conventional methods.
Example
Let us discuss the motion of a pendulum of mass m and length l with angular displacement θ from the vertical (Fowles, 1993 Where the fractional canonical momentum is
Using equations (30 and 31), equation (14) 
Where, ()
Inserting equation (33) into equation (32), we obtain 
Where E  is constant.
Solving equation (35), we obtain 
From equation (31) 
We are now in a position to quantize our system. The wave function of this example is given by: 
After some calculations, it is easy to show that in the semiclassical limit 0 → , Ĥ E  =
Conclusion
The damped systems are investigated using the Hamilton Jacobi quantization scheme. The fractional Hamilton-Jacobi function S is determined using the method of separation of variables in the same manner as for regular systems. The equations of motion were derived from this function. Further, this function enables us to formulate the wave function; this meant that the quantization using the fractional WKB approximation had been completed. The solution of the illustrative example is found to be in exact agreement with the usual classical mechanics for regular Lagrangian when ,  are equal unity only. Also in the semiclassical limit 0 → , the quantum results are found to be in exact agreement with the classical results.
